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Clinical case summary 
The patient presented age 7 years because of concerns regarding mirror movements which had been 
noted from an early age.  There were also some difficulties with attention and concentration as well 
as a simple tic disorder.  
He was born at term after a straightforward pregnancy and did not require neonatal intensive care 
input. Early gross motor milestones were normal and he was walking just before his first birthday. As 
soon as he began reaching his mother noted difficulty grasping objects. He tended to hold cups 
between two fisted hands. If he was holding something in one hand, the other hand would also be 
held fisted. Actions performed by one hand would be mirrored by the other, particularly when he 
was tired. Often he would clench the mirroring hand tightly in an attempt to suppress the unwanted 
movements. At school, his difficulties in performing bimanual tasks was leading to very slow 
performance with arts and crafts activities.  
There was no significant family history – his older brother was well, as were both parents, and there 
were no family members with mirror movements.  
Clinical neurological examination was unremarkable apart from the presence of grade 3 mirror 
movements. Hairline was normal.  
Occupational therapy review was undertaken in June 2014 because of his difficulty with activities of 
daily living such as fastening and unfastening buttons and zips and doing his shoelaces. He was also 
reported to have difficulties at mealtimes with using a knife and fork simultaneously. His 
handwriting was also affected, with difficulties holding the pencil correctly as well as problems 
stabilising the paper with the left hand whilst writing with his right hand, though he was able to form 
letters appropriately.  
Postural control and shoulder stability were adequate.  
He found it difficult to execute smooth, controlled movement patterns where bilateral integration 
was required, due to upper limb mirroring.  
Regarding hand function, a pincer grip was present and isolated finger movements were possible in 
a smooth, co-ordinated manner and with reasonable speed though it was felt that there was over-
reliance on visual feedback. In-hand manipulation was good for larger objects but less good for small 
objects.  
VMI* standard score 108 (70th percentile) 
TVPS$ scores between 25th and 75th percentile for all test subsections.  
MRI brain (*2) and C-spine normal 
TMS/SEPS/EMG 
TMS: MEPs could be evoked spontaneously in both arms from either cortical hemisphere. However, 
MEPs were small in amplitude and ipsilateral MEPs could only be obtained from more proximal 
muscles (FDS on the right and EDC on the left). CMCT to contralateral distal muscles (FDI, APB) was 
within normal limits. Surprisingly, ipsilateral and contralateral CMCT to FDS and EDC were increased.  
This may suggest that the mirror movements are at least partly explained by bilateral cortico-
reticulospinal connections in this patient, given the longer CMCT. 
Upper limb SEPs were normal, with central conduction times within acceptable limits. 
Surface EMG was recorded from FDI, APB, FDS and EDC muscles bilaterally, whilst the patient 
performed a bilateral intermittent auxotonic contraction. EMG power spectra showed normal 
features, however EMG-EMG coherence spectra showed no significant peaks in the 15-30 Hz range, 
either within the same limb or between limbs. There were some significant peaks at lower 
frequencies (8-15 Hz) between limbs but this was not a striking feature.  
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 Descriptive Statistics 
 N Minimum Maximum Mean Std. Deviation 
diffproper 47 1.40 11.57 4.6441 2.25159 
Valid N (listwise) 47     
 
For age 7y (above) and age 8y (below) 
 
Descriptive Statistics 
 N Minimum Maximum Mean Std. Deviation 
diffproper 42 -.36 10.52 3.4819 2.03288 
Valid N (listwise) 42     
 
 
Average bimanual time =21.4s: normal (1SD above mean) 
Average unimanual time, large pegs = 12.8s; normal 
Diff =8.6s (>2 SD above mean diff) 
Compare diff for 7 year olds (4.64) 
compare diff for 8 year olds (3.48) 
(Average bimanual-unimanual)/unimanual time=0.68 which is z score of 3.15 ie >3 SD above the 
mean for age 8y.  
Descriptive Statistics 
 N Minimum Maximum Mean Std. Deviation 
diif_alluni 42 -.02 .61 .2464 .13757 
Valid N (listwise) 42     
 
Av for 8 year olds 
 
Compare control data:  
Genetic testing for Rad51 and DCC mutations was not undertaken and is not routinely available in 
the UK.  
He underwent a 6 session course of occupational therapy intervention focussing on activities of daily 
living, with some benefit though no lessening of his mirror movements.  
*Beery-Buktenica developmental test of visuo-motor integration, 5th edition 
$Test of Visual Perception Skills, 3rd edition 
 
